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(32)«5feB 


¥6 (1994) 12)128 B 








(33)ffi$teH33gH 


B* (J P) 


(74)f$gA 


w^;nm;nisffi(tiiiE*^ 1315 

1 -103 





(54) [%W<D&m XUXa#X^>©'J#V-A§!S!l 



(57) 

[ ?m ] ^m^thm^ «t i/sw^aa^ostM mm 

ffilMK i ^ t E P o ^ SAt5 i 1 1: i D E P o c?) 



(2) 

1 

[ it*n 2 ] y *?y -a^/mss^ ffM-rs mw*^ 

<r k £*f St fi*ifl 2 iEgto y ijcy -a . 
[M*JH4] ±iex-rn-;l-4/i(±x-rn-;^'yn 10 
yB\ /3 - ybxfn- ;K #y^y^n— /K x-f- 
^fo-;k /5^xfn- /kiiiffni^xxn 
-A^S>jR*»i&»i>>a»?§*iS 1 *3t{±2tLh^X7 i n 
— ^(i-e^^x-r-n— ^co^e y y U n ^ YX'fo & i 
t * *fflt t -r^ff «3B 3 iBtl&O y *?y- a . 

f - ^vp n y yx~$> h 2 , 3 * ti 4 f attco y ^ y 
— a 3 

[00 0 1 ] 20 
[00 02] 

x'm£.%ti&m?y^'?'Cfoh« e p 0^3 okd^o 
*«74 0 %\m^mx'h^.. e p o c^3»?wf^fflti, 

4 . dftifi-Cli , itfiTOStfc: =t 0 yc*£* $ ix±TU § ft 30 
[00 03] 4-0X14. Epo^t h^vys&i* tm 

«i.tr#NiPWfe itflipwa^ **£*f * -i t 

=t UWiWIfctt L TH< , iiS<7) y *°y -A 

[0004] 40 
BJ{4 s E p o %m \y$t AMm~CM A U U4Epo« 

[0005] *^nj#^(i;^ \j tfy—j*ctfmfcm l 

t, y ^y-A/|N||*|;ffli^ y yJBWte.X'rn 

a^K WXFSAGtWffrtt) £R-£U icO'Jyiii 
Kffl^SlfflllSI: J; o t E P o J IIAt^ : 1 1: 



W8-2 3 14 17 

2 

[0006] 

iwmmmmm] ^muzx ->nmzti& e p © 
£-^rr&y*°y-A{4. 3^1^^- >\ ^ci-^ 

y. ^7t y yfcitf'x? yd'Sxi) y^coyyflMW 

n^s h^^X7rfy;^yy (OTDPPChU 
«vf&);&TOU\ ijylfCSAttliSA 

n— /K ^y^.y.f-n— Xf/7Xfo-;K y'y 
y^Xfn-;^!taai/Xfn-;l/ (Ch) SrWaT 

SAG{4±iaxT-n-;Ma (SA) co^'yn^K. 

Wfc^e y y ynyrasit j&*#4 l v \ jjbo s a 

[0007] 
[-ffcl ] 




^tfR = CH 3 (^y^x^o— ; r = c 2 h 5 
(i/hxfo-/t/) ; r=c 2 h 5 £j;t/A 22 (y^y 

7Xfn-;l/) ; R=CHs fciVA 22 (7*5y*^f 
n-;P) ; R = H (n^fn-;H T'?)-g>o *S6 B Jt: 
J3(ti> Uymmk SAJfcfiSAGtwfi; 

^■Jrb^ii. 7 : 1K7 : 4 OfEHT* S . 

[0008] ^WMiov P o^y *°y-A(iu ±e<o 

y yB§«i: S A£ il^/4fcliS AGtOM-^J^ffiffl 
L. 5£ffl^?l (OTREV^ifS) StcioTEp 

oSry^y-Ap'gfcSfAL^o y^y-A^^-y 

^t[:±-3t. y ^y-A^oE P o covg-it 
SffFWL. S^ftiSit^ynvhyy^^- (hpl 
C ) izXh y*fy-A(fOE p oiRgw8R£fifcJtJRL 

fc. 

[0009] iilTfc. *5MH*StiW!tiJ:l^SQtWfcJ: 

[0010] 
[H»J] 

(tm : UT?miMMtzm^<%cDmmzmmLfz« > 
'jylfit tr{4DPPC(4>-y^ ■ y$#/i4ts 
II) , ycsy^n-;!- (ss) ts it/Aax^fn— ;i^<7) 
yya^h' (SG) {iflfttS^, ayxfn-;i- (c 
h ) lii//7 • E p ottif ^7 

SSjsitA'SGti. ^-ft^. /3-^bXT-n-;tx (ft 



(3) 



3 14 17 



4 9. 9%) , *y^.X^a-;U- (#2 9. 1%),X 
f^Xfn-/!/ (»13. 8%) fcil/^y^Xf 
a-/!- (*57. 2%) oiS^Hr tiiV-e^y^Ua 

Haoa^Brcft o t ch iinf±#-^^ 6 

[0011] HSgfylJl 

(1) SSfeiy'SG-'J^y-AttAEp o<7)®Bi 

'J # V -AldSfifflaSfeffifcifl! o tIBB Lfc . dppc 

( 1 0 Sju^/k) £ if'S S£ it/SG ( 3 0^/1-) 
(DPPC : SSi«iSG = 7 : 2. t/Wfc) <7)?n 

nstol^aSR* 5 0ml coi-xmy^^attyz^^ % 
»6fL**«fflfc:» lmlWEpojgi (180, 0 0 

o i u/ m i ) axui mi cov >mkm$sM7mmffi. 

(137mM NaCl/2. 6mM KC1/6. 4 
mMNa 2 HP04 ■ 12H 2 O/l. 4mM KH 2 
P0 4 ;pH7. 3 1 ; &TPBS£B^) £#tf*ffl 

? ■ hn-?Xtl> W220R, 2 0 0W, 4 

0KH z ) eft" 5 0°CT\ ^«I-&ift^IWOX 

y^l^— ? — % TXb°l^— ? — £ffl^TMJE (4 0 0m 
m H g ) "PCHtS L , 5 0 - 5 5 °CT 3 0 4HBBH»* l! Sr * 



*S*SE (500ml/*) t77 7^L^!, 
ffl£PBST2f&*RU »6 0X:tO. 4*3itXO. 

2 jj. mo? >j h jk c 5 9 vurr ( N u 

c 1 e p o r e ) a. *ffiD £51 LTjSSeWW? ttJ LP 

■ f7'S7ay ■ r-r ■ TT-^-f-f— (N i c 

omp 370 Submicron Particl 
e Analyzer) (J^i/y A >y 9 J^y^r -i 

~7 4 "/9 (Pacific Scientific), 
10 *Bb7 'J 7 * /l^Tffl ] fcJ: o-c«5£Lfc. sstitf' 
SG- "JjKV— Atov^T«6S$n/S^ X(A, 1M X 

ftmz&^xzz&z&imx'fo'o , 1 34 

— 1 6 6 nmtfc-5t, ff ft LlUKf&fc 0 . 5ml«l 
H&PBS^Tt7TfW (Sephadex) 
G— 5 O^^A C 1 • 8X35cm, 7r/l/7y7 ( P 
harmacia), X7i-fV] ^ili&^itt/ * 
KA^Epo^KU;, ##W44. 5m 1 £#*L 
T v . fivmmkcD y # y — AiKBiKetf&RfgffM* 9 
T-fo-otz, s s - u *°v-a& iff s g- »j *ry— Atfi 
20 (C^A^fLTV^Ep oii s ^Epo/ss-yr; 
-AfciV'Epo/SG-W'y-A}: LT^bSil 

[0012] «fflJ±KT0>£»fc^&fcfti$W>.fc a t 

[0013] 



sen 








## 


(SSXiiSG) 






1 -a 


s s 


4 




1 -b 


s s 


4 


*l 


2 - a 


SG 


4 


^0 


2-b 


SG 


4 


*L 


3-a 


S S 


1 




3-b 


s s 


1 


tot 


4 -a. 


SG 


1 


^0 


4-b 


SG 


1 





( 2 ) mxztuz u^v-^coim^ms. 

flt ( U -y h/HO fcv^JWS ( L/^r/W T\ S»§;fi 40 

;Hr-f >%mmLtz, Us^V— A (DPPC 105// 

Ji. ^S-^IIMRtlia**, 2 0mM^;p^y^ 
^TfS. 7on*/lA3m 1 , 'fy7nWx-f;l'3 
mlfcMPBS2mltfC»§^, EpoM'J 

*°y- a etet-f- § &«>tcH t re va^ivM Lffi 

JS (Fb) ^f^^No^-?- C4 9Onm*CB*50 



*jS. 5 2 0 n mt'M ; B A F-4010) tISL 
fc. f tt^tlml coiGSfcl 0%bU hy (Tr i 
tonX-1 00) M3 0j« 1 £tn£&Z.b£.£r>X 

v#v-j±z5z&zmmzittz'&. mymm (Fa) * 

(Fl i P o)itS(Fl i P o = Fa-F 
b) tf£~5Tft3tL*:, U^y-A^tSALTV^^ 
;Hr-< >-cOi (CI i p o ) 11 F 1 i p ofcif, BE 

Ztifz* SS£tzl±SG-y#V-J±cr>MAimit. C 
1 i po^if. U^JHSB— fXh : 73- 

-A^DPPCO^JK^^ItSL^i:^. #^7. 0 
8 * fci±4 . 7 4 L/^HMtC*-3fc. 



(4) 



3 14 17 



6 



[0014] mmm2 

Tnz<7)3ki*wm±.immm i ( i ) im^m^m^ 

TSS, S Gi3 j; t/C h - U ^y-AS AE P o ^ Sjg 
Lti. 

[0015] dpp c t nm&itmiz. mmm 1 1 mm 

tz. ttz, VtfV-M.iWfi-f&tziblzm^^tfOl;- 
^-bKO?LSi±0. l//mfc±y'0. 2umT$)~? 

fz. tfvx-Tn^-hmzmmzitfzm. mmmi^* 



[ooi6] icoxo izLxn^tttzu^v-^mm 

Ml ( 2 ) cdtjS^J: 0 . KA$^y^V-^*W 

Ch- 'Jiffy — A£#^E p o/S S- >J;ffy— A. E 
P o/SG-Ur/-^MEpo/Ch-'J^y- 

[0017] 



SS 
SG 
Ch 
SS 
SG 
C h 



2 
2 
2 
2 
2 
2 



5 
6 
7 
8 
9 

1 0 

mm 

■?Kxcomtc, ±&9M m3 o o g ) corncob i X 

9- (W i s t a r ) 9 -y h ( tf^l^tt^ft^W ) £ 
ffifflL^. (l^;l/-T3E)(iyXf;l/X-f 

mmix-mmLfzEp o^uui^ y^y-A^si 

4BfeJ;V7BS fclf* J&9tMfo&» ^ 2 0 // 1 (OJtt^l* 
t4£^KU ^M^It^l 0 m 1 <5D-b;W^y ? 



(4» Urn) (L/t;Hf) 

0. 1 5. 60 

0.1 1.92 

0. 1 5. 33 

0. 2 6. 82 

0. 2 4. 72 

0.2 4.9 3 
* h Lfz . -r ^ X ? 'J S 9 -co V^)V T'l t 



20 



^MMISrH-i^Oft 1 5#Bfftoft 10 0^1 cO^JflliS 30 
Ltz, m^^tzSSE.m^^! 7 U-iz)V% (Sy 

smex f-5oo, m^Efflm^fi^tt) & J: If 

-te/t^E-^- ( S y sme x CM-5, ISEffltf 

»3tA}±) Srffl^Tff^L*:. -t;l^E:^-<7x'KJg{i4 
fc-fc -y h L . -r * X ? <J 5 -i± 1 i £ii 5 fc-fe >•/ * 
y = -76 1+429X ( 1 ogx) 

X'h-ofz. 

[ 0 0 2 0 ] mi 1 - a*3 J; t/S88l2 - a £jgTf£^-L 
t # . fliSttiffl^JfiLJf itJiia 2 j; iCEpo 40 

mmcoxd^zmnuLfz. 

[00 2 1 ] .I^feEpo/S Sfcil/Epo/SG 

- y *r y - AJgiS^fS^i , ±IB« J: 5 £r 3 ooffl* 

frt1±#^0. lOiitfiO. 011ml/300g7 

[0022] yjyipmmzizE P oiau * o y-A4^c** 



YMrmkco Epo/ssfcit/Epo/sG-yr; 

— A!g}g?$£, 0. 3. 0. l&itXO. 0 3m 1/3 
00g7-yb, 1 . —77 WFiilu co Z\fi^ 

0. 033, 0. OllfcitfO. 003ml/300 

(9) 

[0018] 

E p ommZfkTitZ&^-Lfzb # , Jfil4i«»ft»R* 

-tizmt, ^com, 7Haw^if)t07j<p4T-M^L 

[0019] E P oIlOgm^t> 2 0 BcOJfll^ 

EpoII^TS^- 2BB<VSk*cr/iJim 
WMViBsSimm ( y , xioo///1)MEp oc7)fflM 

(x, i u/kg) ^ttniaffl^ 

(r=0. 999) (1) 

ifa.mmimmAtiJ;x/mAE p o n&wz £ ^xmuL 
fz . w^'j i - b <n&rm*> 2 Bmcomm'&m^mssim 

H3(;^$tL^ idtct-^S (p<0. 05) 
t J: 0 . i:X^f^*WOtlf'J 1 - a^ix J: D i>*« 

[oo23iii!i -mcr>y#y-A > Mmmm\coi& 

[0024] 
[HI ] 



(5) «fHPP8-2 3 14 1 7 

7 8 



Elffl (#) (nl/300g) (100/ ja!) 



lb 


SS 


ffj 4 


0. Oil 


281+ 45 


1-a 


SS 


Wt 4 


0. 10 


275± 45 


2-h 


3C 


id 4 


0, Oil 


421±102 


2-a 


SG 


Wt 4 


0, 10 


353+116 


3-b 


SS 


flU 1 


0.011 


569± 31 


3-a 


SS 


fft 1 


0. 10 


263+ 3S 


4-b 


SG 


fj 1 


0.011 


515+ 27 


4-a 


SG 


1 


0, 10 


204+ 69 



MM 2 - b is i VMM 2-a W«ffiSH«*JMcIt * 
fc, t-*&$£(p<0. 0 5 ) £i 0*ScoH(i^§^ 
fr ntz . Lj&»LSOT4 - b is J: -ah |B|«tdK 

SO 3 - b *j i VMM 3-a{;^^ll ffattMttftjflL 
$9Ki£ t ( p < 0 . 05) (:<£>) 1rl:oMM£iK 
L£„ ifl^cOlSUJi:. Epo/SSfcJ;y'Epo/S 
G — U xK y - AJBaMRtfiio y *f y — a tff A L/C v v£ n 
Epoii 44h^«^f«tt0Hfc:j:o*r»JtLfc<><^ , C 

[0 0 2 5] HH0IJ2 HPLCfc«fc4EpoiftBE«« 

U ,-J?y -AOMit^(7)E p o HP LCtCto TiiJ 
?g Lfc . E p o £ #*-r-S> 'J *?y — 0.3ml 
*, UxKy-ASr|fl«S^l.^a6fcO. 09ml(O?n 
o^/l'A 1 1 1 tfgS Lfc o 3 0 0 0 r P mt 1 0 #H 
ifcMHibfcflL E P o£-£^T$N&*fflifcliEp oc7) 
gp?g?&«00. 2mlSHPLCt^fyyi?M)t, 

EpooMffl^)HPLC|ii y^yb^y^y#^ 

/W7A(Vydac C4 , 2 50X4mm, 5 



*m) . 9— X6 0 O^fo^Vfo^yhMWti'Xr- 

A, i^t-^-X4 8 6f a-t^l/UV/V I 
20 s^ft^ (B^t-^-X'JSf'yH) iOJSoTH 
fc. m})ffiAU7k : T-tr b - b >J /t- : by 
(40 0 : 1 00: 1 ) iOfiicO. B«7j< : T-feb^b 
y/b : b 'J y;M-nSf|g (1 00:400: 1 ) J;^ 

>«54MBItt3 5%tcffi#U 1 54h&»ttTlHIWfc:i 

0 0%tT"M?tt. BC9W#*£r2^Hl]l 0 0%(: 

«j* . iSMti i m i -> . epo izmn 2 

1 4 nm-C^ai^iX. SffiTftEHSISJift 2 0 fl"Ci8aj L 
30 fc. *SS(4TfB<7)*2^-r o 

[00 26] HWJ3 E P ocom&b , H PLCSC 
«t T8»e3*Ufc Epo jfflgh cojfcR 

h p l c miz i. i TfPtt Lfc WrilMfe ± tftto e p 

o/SSiJiW'Ep o/SG-ydty— AcDEp oiiJS 

[0027] 
[^2] 



(6) «fHPP8-2 3 14 1 7 

9 10 
^2 HP L CSKJ^TgHiffLfcE p oMStt^ E p o / S S*s£tfE p o / 

SG-U # V -^CDftTS^CD 2 B«CD«9i^tt*Jlkl«imffl*<DiaiK 



lb 


9406^ 


7293 


1-a 


756 dv 


785 


2-b 


10917° 


15494 


2-ft 


511 d) 


1193 


3-b 


37435 d> 


34234 


3-a 


814« J 


734 


4-h 


17445° 


25629 


4-a 


312° 


537 



JWbb»4>. H>»§^ ( I ) fciWffMl (*1 ) * 

[0028] E P o/SS-y^V-A (SHUl - a. 
3-a) (i. HPLCfc,toT»«*#l/£EpoiRKj6i* 
WJittffl^JfilWifct ± oTWtt3*Ufc E p o tOvStttC 
EttrS-IisSr^U — S". Epo/SG-iJiJfy-A 

(»W2-a, 4-a){±EpoI^E P o«t 

[00 29] ifASrtJfcflcfllfc: J: 0 IFtt Lfc 

Epoil 

Epo/SSiJi^Epo/SG-Ur/- A«*fA* 
7. 0 8*3^4. 7 4L/€/HHJtfc-j 

7"C<, * 



[00 30] KAS&^«. rMtCi-3*C*«IS«*l/£* 
ffiEH^i: LTSH^^Jt. Epo/SSS«iEpo 

/SG-yrffy— AOifASM* (#^74. 3%£fzl± 
4 9. 8%) «, JJAft«fcJglliWtf>JI (lOSjut 
;P) JMttEp ojBWiOfcfcfDflcHt (1ml) T'-fiJo 

[0031] ffffiiiifeiv^rmtao^M 

?F Jltt t3S&r § E p o <7)IR* £ jj<t . U # V - A (7) 
E p oOJR^iiSt«0JK^flAS!pP£ imJWL 

-t. lt y *?y -a 45<5oe P o toiR^ i v-y^m 
ffolSE P o «}Stt^'Sto fetu itL* a 3 t 

[0032] 
[|£3] 



(7) 



#IHT8-2 3 14 17 



1 1 



1 2 



L^r^E p 0©Btt**.kCfE p o/S SfecttFE p o/S G- U tfV-A 







Epo CDiK^ 










(%) 


(IU/nl) 




1-b 


100° 


100 h) 


45000"' 


16.2 


1-a 


33.6 




3105 11 


25.3 


2-b 


100 n 


IG0 h1 


45000 h) 


34.4 


2-a 


90.0 


44. 8 B> 


2240' 3 


53.3 


3 b 


100° 


lQ0 h) 


45000^ 


76. 1 


3-a 


58.8 


43.7" 


2185° 


33.6 


4-b 


100 <J 


100 h3 


45000 h) 


57.0 


4-a 


37.0 


IS. 4^ 


920 


58.3 



r^»i®frct)E p oWlil 0 0 9i>±1Ej£3 4-U *gE p offi&fif± 
Epoigf£180, 0 0 0 (1 U/m I ) X 4 = 45, 0 0 0 1 U/m 1 

y^MliiStOffcE p offlfSttti4 5. 0 0 0 E U/m lxEp o©iR35/ 

Epo ©ffitt 



x 1 0 0 



Stt^fiH^Ji ,^E P o OvStt ( f§ 3 ) Jo J: l*"E P o * fc . 

CD'im (f52) ^^ffPWSn, <K<>55Sfc:J:-3T»b3*l.*30 [0 0 33] 

ffitt^fiUt* ( % ) = E P o (OjStt/IBE P o ^ffittx 1 0 0 



(2) 



Itffl 1 - b £ WW 1 - a fc JtiR LT E P o cD}g'|4<0«S 
, 5fc£tA 4 iiKA« , EpoO^A. <Vt&ft& 
T^mit S *» * W^fc . MM 1 - b Ji*S A& i 
SA«E P o^sBSHtt LT 7 2 9 3 1 U/m 1 
it. 4 5 0 0 0 1 U/m 1 E p oiD#lASPP7 4 . 3 
% ( = y^y-Atf«E P o3 34 3 5 IU/ml ) ti 
lt;Epo«gtt«fia«l2 5. 396£fcoWWl-a 
J4, tJALTV*4Epo05jgttfc LT 8 4 5 9 1 U/m 

LftEpo/SS-U ^V- ASKSJSttJWtSfJ 1 - b (C 
Ji, *SAOE p o tJ±ffittJ±fiPfeL!S:v^ft6 3 . 

[0 0 34] WPJ2-b(il 54 94 1 U/m 1 £^ 
U Kffl|2-aiil 1 945 1 U/m 1 £55? US. 4# 
OS^iSMatC ± o TiBt L fc S G - U *° V -A<SJg$t 
^*IU«Ep oCOvSfiii, 7. 

[00 3 5] ^tl^SSUJi:. 4^S^MH^ffl^ 

41>jKV— iJKtiot, e p o/s sfciv'Epo 

/SG - U xKV — A tf fctf A ^tltl^^Epo COvStt 
Ol510 0%fcJ;lf9 2%, *UEp o/SSfcit^O 



iSSEp o/SG-yxKV— AttJtCSfASiXTl^Ep o<7) 
vStt^ 7 5 %fc ± V 4 7 5 Jtfc it* 

[0036] ft3 0iStSJ^ ffffi UHSSL ^r$L 

E P o / S S is i t*E p o / S G U jKV — 
«12 5. 3% (^#^11^4*) , 3 3. 6% 

( jefFaaaiai^ia 1 # > & «t # , 53. 3 % ( 
an#r B i4 # / 5 8. 3 % ( iB#»«mia 1 * ) 

[0037] him 5 nttmt ± sena-¥«<o« 

£fg9~ 1 OS^ (M250-350g) c^tl^X 



^(Wistar)77h ( tf 3EH^»ft«*&m ) £ 

fc. as-nr ( o a a ) 0a«2 Btj Jim a aoti 

BT-JSSiltc. 5 v htfJW+JMMRfc&atfl- ( 2 5 G ) 



(8) 



1 3 



Tm>\ LTtHlfn.^ v-f ? n fcf^ h [ZX 2 0 u. 1 Sr 
f&fiLLT-fyyVWh Lit. E P o«IW«tU 
E p ocDS-^f^H«*m«ii«^^*SI^J 1 t 

[ 0 0 3 8] iteH£04 (Epo/Ch (0. l/xm) 
-'JaKV — A) . 05 (Epo/SS (0. ljum) - 
U^V-A) &£um6 (Epo/SG (0. 2//m) 
— LJjKV — A) fcjjrf. 

[ 0 0 3 9 ] 04 \,z^fx.h X d C -(KfflM (36,0 
OOIU/kg) !¥ ( 3 E ) Tli 2 B B tigJP^' 10 

jl/il, cfffl* (108, OOOIU/kg) tDf&JfP 

[0040] 05 Tli:. i&mM (36, OOOIU/k 

g ) & wm&J?-f£ 2 a @ tciijn^j, j>>*u * 









5 


s s 


*9 


6 


SG 


#0 


7 


Ch 
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ABSTRACT: 

PURPOSE: To obtain liposome which can include 
erythropoietin having actions to regulate the proliferation and 
differentiation of erythrocyte precursor cells in high inclusion 
efficiency and protects these actions. 

CONSTITUTION: This liposome preparation includes 
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erythropoietin(Epo). As a lipid for forming the vesicular wall of 
the liposome, dipalmitoyl phosphatidylcholine is preferably 
used. In addition, in order to sustain the activity of Epo, sterol 
(SA) and/or sterol glycoside (SAG) is formulated to the lipid. 
Preferred SA is |3-sitosterol, campesterol, stigmasterol, 
brassicasterol and/or cholesterol, while the SAG is preferably a 
monoglycoside of either one of these sterols. The liposome is 
obtained by using a mixture of the lipid and SA and/or SAG to 
include Epo by the reverse-phase evaporation. 
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